THIS paper records the results of two serial collections undertaken to obtain information on the behaviour of the post-larval stages of teleostean fish during the hours of darkness.
10. 39-10.49p.m. 11.11-11.21 " 11.34-11.44 " 11.55p.m.-12.5 a.m. 12.15-12.25 12.36-12.46 2.36-2.46 a.m. 2.58-3.8 " 3.19-3.29 " 3.40-3.50 " 3.59-4.10 " 4.19-4 On both occasions the depth-recorder, kindly lent by Admiralty Authorities, was in use and tracings were obtained of the actual path of the net through the water for each haul; the tracings for the 1924 collections have been reproduced in the previous paper (6) .
In 1924 the results were very satisfactory in that they showed that for most hauls the net fished steadily at the required depths, and did not follow an irregular course up and down through the water; also the net fished at approximately the same five depths in each series; it is, however, regrettable that no samples were obtained from the water layers between 34 metres and the bottom, at 51 m. In 1925 the depth records showed very unfavourable fishing results compared with the above. The first two series were satisfactory, but at midnight on the first night a misfortune occurred; in our eflorts to get the net into the deeper layers it struck the bottom. Thereafter the results obtained by the recorder reflected the uneasiness felt by the collector, and show that the speed of the ship when towing had been increased slightly in order to avoid the possibility of a re-occurrence of thB accident. As a result, as in 1924, there are no samples in the remaining six series from the water layers between 32 metres and the bottom. This is unfortunate, as we shall see when we come to consider the vertical distribution of the various species of young fish captured.
A fresh attempt to repeat the experiment will be made, this time, if possible, in May, to ensure a good supply of fish; efforts also will be made to obtain more samples from the deeper layers. This is necessarily somewhat risky; the use of the depth-recorder has shown that it is a common occurrence for the net to traverse a vertical distance of 10 or more metres in its path through the water, and that hence in the deeper water layers the possibilities of the net striking bottom at some particular instant during the haul are great; the large amount of sand brought up by the net on such an occasion cannot but be detrimental to the material of which the net is made.
The tracings obtained in , are reproduced in Figs. 1 and 2. It can be seen that in the 3rd and 4th series the clock of the recording drum ran down after.a very short time, so that in hauls III and IV of the 3rd series and II and III of the 4th series the maximum depth only was recorded. This was rectified when it became light enough to examine the clock, and it was found that the error was due to the slipping of the winding key which had become worn; for the remainder of the collections the clock was wound by means of a pair of pliers.
The average depths have been estimated as previously described in another paper (6) , by taking the depth at ten equidistant points along VERTICAL DISTRIBUTION OF YOUNG FISHES. 391 the curve and calculating the mean. The sudden increase in depth of the net at the end of haul II of the third series was due to the several fathoms of warp being accidentally allowed to run off the winch drum immediately before hauling in. Table 2 gives the average depth for each haul. In Tables 7 and 8 ( pp. 397-399) are given the actual numbers of each species taken in the collections. In most cases reference is made to these two tables when discussing the results for each species in detail. This work must be regarded merely as a record of the behaviour of the various species of post-larval fish on the three nights in question, one night of which was at the time of full moon while the other two were moonless.
On all occasions the majority of species showed only a very slight movement at night. There were, however, one or two exceptions, notably the post-larvlB of Sardina pilchardus, which became much more abundant at night, curiously enough at all depths. The reasons for this increase in numbers shown by the post-larval pilchard are, at the moment, not quite clear; further observations are needed. There was also evidence that certain species, e.g. Oallionymus lyra, showed a behaviour on the moonlight night different from that on the dark nights with no moon. On the moonlight night Callionymus showed no signs of upward movement, whereas on the two dark nights their distribution stretched upwards to the surface.
As regards the night of July 15th to 16th, 1924, a study of Table 7 conveys the impression that at night there was only a slight filling up of the surface layers, in which the post-larvlB were comparatively scarce * J\hximum depth only. 
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in the daytime, with no consequent marked diminution of numbers of fish in the deeper layers. Table 3 gives the total numbers of young fish taken in each haul without those of Sardina pilchardus and Gobius elongatus, the post-Iarvffi 9f which species were so numerous that they would distort the true picture of events. Table 4 It will be seen from Table 4 that there were definitely more species of young fish present at the surface at night than at any other time; this agrees well with the findings of Johansen in Danish waters (4, p. 6) . In the lower layers from about 9 metres downwards there would not appear to be much change, an obvious increase at night in the deepest layer (V), being somewhat compensated by a decrease in the layers above (IV). Surface  1  3  19  5  3  18  3  2  II  17  14  34  8  3  2  16  5  2  III  10  13  21  6  7  4  12  6  6  IV  22  13  17  19  5  15  25  20  13  V  70  38  15  15  5  23  64  20  26  VI  42  18  14  6  56  31  25  28 In Tables 5 and 6 the results obtained on the nights, June 17th-18th-19th, 1925, are dealt with in a similar manner, except that in Table 5 , which gives the total numbers of post-larvffi taken in each haul, the post-larval Callionymus lyra have been excluded as well as Sardina pilchardus and Gobius elongatus. Table 5 shows that on this occasion the results were somewhat similar to those obtained on July 15th-16th, 1924; the numbers are very small, but they show, if anything, perhaps that the upward movement was more marked on this occasion. Table 6 shows that there was a general increase in the number of species at all depths at night except at 29 metres at 11.11 p.m. on the first night.
In the following pages the vertical distribution of each species will be discussed in detail.
OLUPEIDlE.
SARDINA PILCHARDUS (Walb.).
If we examine the percentage distribution of Sardina pilchardus post-larvffi (Table 9) on July 15th-16th, 1924, we see that while tending to be most abundant between 10 and 20 metres in the daytime the young fish filled up the surface layers at dusk and midnight, and further, that at midnight more were taken actually at the surface than at any other depth. At dawn they left the surface, and the greatest humber were taken at a depth of about 9 metres; in full daylight they had resumed almost exactly the same distribution as on the previous afternoon.
In addition to this evidence of change in the vertical distribution of the post-larvffi there is a very marked increase in the numbers caught -~~-~~-- at midnight and even more so at dawn. In fact, it would appear that we were at the time passing through a large shoal, and that at about 3 a.m. we encountered the densest region. This increase in numbers is illustrated in Fig. 3 , which shows diagrammatically the actual number of individuals caught at the different depths in each series of hauls.
METRES.
METRES. -16th, 1924 , showing the large increase in numbers at all depths at midnight and dawn. The white spots and black circles indicate the" average depths" at which hauls were taken.
In Table 10 I give the number of post-Iarvre of this species taken at the different depths in June, 1925.* Here again we see a tendency to extend into the upper layer at night, and again also we note an increase in the total numbers taken at night; although the figures are not so great as in 1924 this increase in numbers is very noticeable in the diagrammatic distribution shown in Fig. 4 . On this occasion it is the night series only that show the largest catches; at dawn, between 2 and 4 a.m., there is an -18th-19th, 1925 , showing the large increase in numbers at all depths on the two nights. The white spots and black circles indicate the" average depths' at which hauls were taken.
* All the post-larvre caught on this occasion were less than 20 mm. in length. ;.. " S " '" .~2
.~'tj -0 <=: ;::>; . 
8.49 
---------------------------2 ---

401
forward as an explanation for the 1925 results. It would be a curious coincidence, however, if this has occurred on three occasions, and especially on two successive nights as it did in 1925. A further possibility would be that in the light the greatest numbers descend to below 30 metres or just above the bottom. There is no sign that such was the case in the first two series on June 17th, 1925, when we were fortunate enough to fish the net well down in the deeper layers. The question remains, did they escape the net on all occasions except in the dark? I do not think that young pilchard, all less than 20 mm. in length, would be able to avoid so large a net as the ring-trawl, but on this question we need more observations. The only explanation that remains is the possibility of swarm formation by the small fish. If this were so one would expect that the swarm formation occurred in the daytime, when the small numbers caught could be accounted for by the fact that no swarms were, encountered by the net.
It is obvious that it is of no avail to try and bring forward explanations; of these curious results until we have far more observations.
In the collections in 1924, only one post-larval whiting occ-qrred : this was taken at 7 metres at dusk. . In June, 1925, they were more numerous, but the results (see Table 8 , p. 398) do not point to any definite migration at night; however, while none were taken right on the surface in the daytime, one or two were taken there by the dusk, midnight, and dawn hauls. Nearly all the specimens were between 7 and 20 mm. in length. The following table It will be seen that the larger number of young whiting of this size were taken at dawn on both days, when they occurred at most depths', including the surface. At each of the depths IV and V in series 8 one small Cyan£a capillata was captured.
GADUS MINUTUS(0. F. MiilL).
Post-larvre of Gadus minutits were very scarce 'on both occasions; however the results would poi~t to quite a definite upward movement on the part of some at night. On July 15th-16th, 1924, two specimens only were captured, 14 and 12t rom. in length. The first of these was taken at 32 metres at 7.56 p.m., and the other at the same depth at 10.52 p.m.; none occurred in any of the daylight or dawn hauls.
On June 17th, 18th, and 19th, 1925, specimens, 6!-12 mm. in length, were taken in the hauls shown in the following table.
Here we see definite indications that the post-larvre were extending their distribution upwards at dusk and midnight on thetirst night, and at midnight on the second night, reaching a level at a depth of 11 and 12 metres respectively, at which depth it is very unusual to meet with them in the daytime (7, p. 119) .
shows the numbers of larger specimens taken, ranging between 22 and 50 rom. in length.
Dark. 
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BOTHIDlE.
ARNOGLOSSUS SP.
On July 15th-16th, 1924, at 3.44 p.m. one post-larva only of Arnoglossus, probably A. laterna (Will.), was taken at 19.5 m.; at 8.15 p.m. one at 17.1 m.; at midnight eleven were caught at the surface, and one or two at every other depth sampled; at 4.6 a.m. none were taken quite at the surface, but four at 1.9 m., nine at 9 m., and three and two at 16 and 30 m. respectively. In daylight the next day none were caught at the surface or at 5 metres, but five, three, and one were taken at 12,5, 18,3, and 31.1 m. respectively. Thus it would appear that this species showed quite a definite migration towards the surface at midnight, together with a total increase in numbers.
In 1925, on June 17th, between 2.30 and 4.20 p.m., no Arnoglossus post-larvre were taken; at 8.53 p.m. one only was taken at a depth of 5.4 metres, and at midnight one at the surface; in the next two series, dawn and daylight, on the 18th, none were caught, but at dusk between 7.30 and 9.6 p.m. one was taken at each of the following depths: surface, 9,3 m., 19.4 m., and 30,9 m.; between 10.30 p.m. and 12 midnight one occurred at 12.2 m., one at 16,6, and one at 20.7 m. In the two following series, at dawn and daylight on the 19th, again no specimens were cap-. tured. Thus on this occasion also there occurred an increase in numbers in the darker hours, possibly indicating an upward movement.
SCOPHTHALMUS NORVEGICUS (Gunther).
The numbers of S. norvegicuspost-larvre, all between 4 and lOt mm. in length, taken on July 15th-16th, 1924, are given below.
These figures show that while in the daytime these post-larvre appeared to avoid the water layers between the surface and a depth of about 13 metres, at night they extended their distribution upwards, so that a few occurred at the surface itself; the greater number, however, still kept to the deeper layers.
1st Series.
2nd Series. 3rd Series. 4th Series. 5th Series. (Table 8 , p. 398); on the second night the majority occurred, as in 1924, below a depth of 10 metres, and on the first night the largest catch was from 11 m., but the numbers taken on this night were very small.
PLEURONECTID-LE.
PLEURONECTES MICROCEPHALUS (Don.).
On July 15th-16th, 1924, post-larvre of P. microcephalus, 6-12 mm. in length, * occurred in daylight, at dusk, at dawn, and again in daylight, only below 15 metres, except for one at 9 metres at 3.34 a.m. In the dark, however, between 10.52 p.m. and 12.9 a.m. they were distributed from the surface downwards (see Table 7 , p. 397).
In June, 1925, there was evidence that they extended upwards at dusk and remained so at midnight, on both nights on which the collections were taken, but they never actually reached the surface. They were all between 5t and 12t m. long. In the daytime none were caught above 20 metres; there is again evidence of a slight increase in numbers at night, possibly indicating that in the daytime they were restrictJd to some deep-lyingzone not sampledby the net (Table8, p. 398).
SOLEID-LE.
SOLEA VARIEGATA (Don.).
Post-larvre, 4 to 8! mm. in length, of S. variegata, were only taken throughout the period of collecting on July 15th-16th, 1924, below 10 metres, except at 8.49 p.m., when five were caught at a depth of 7 metres; this time, however, the majority still occurred below 10 metres (Table 7 , p. 397). There was therefore little indication of chang~in vertical distribution throughout the night.
Again on June 17th to 19th, 1925, they mostly occurred below 10 metres. There was a slight indication of extension upwards of their distibution at midnight on the 18th, when three were caught at the surface, at this time, though, they were again more abundant in the deeper layers (see Table 8 , p. 398).
CARANGID-LE. CARANX TRACHURUS (L.).
Post-larvre of Carqnx trachurus, between 4 and 8 mm. in length, were taken on July 15th-16th, 1924; while the largest catch was made at Post-larvffi of Ammodytes lanceolatus, mostly between 5 and 20 mm. in length, showed on the night of July 15th, 1924, no very marked increase in numbers in the surface layers. At this time there was a full moon. From Fig. 5 it would appear that they moved slightly downwards at dusk, and that at midnight they were evenly distributed between the depths of 10 and 30 metres, avoiding the layers from the surface down to 5 and 6 metres, although there were relatively more at this level than in the daytime. In the daytime they were most abundant below a depth of about 15 metres.
The following -- In the collections on June 17th-19th, 1925, very few post-larval stages of this species occurred. The numbers were too small to show any indication of movement (Table 8, p. 398) .
.
11. 2 1 Johansen (4, p. 11) gives records of this species for April in Danish waters, which show a huge increase in the numbers taken at night over those caught in the daytime. It is noteworthy, however, that these stages were from 13 to 91 mm. in length, very much larger than the specimens I have taken, and it is more than probable that at this length the young sand-eels are congregated together in shoals and have already adopted their typical habit of burrowing in the sand, in which case they may well have been either in the deeper layers or buried in the bottom in the daytime. Further, the extraordinary rapidity with which these fish can move, a whole swarm dispersing with lightning speed, would enable them to avoid the net in daylight. At this stage, in our waters, they are mostly quite close inshore, when on clear days one can see the large swarms swimming about over sandy bottoms near the rocks; a sudden movement on the part of the observer or the casting of a stone into the water will disperse the shoal immediately.
CALLIONYMIDlE.
CALLIONYMUS SP.
The specimens captured on these occasions were mostly the postlarvre of Callionymus lyra (L.). A few C. maculatus (Rafin.) were, however, present. Of the large number taken on July 15th-16th, 1924, only twenty-five specimens of C. maculatus were seen; these were specimens in a sufficiently advanced stage of development to be distinguishable from C. lyra by the pigmentation of the ventral fin (Fage 3, p. 136, and Mielck 5, p. 232) . It is possible that a few earlier stages may also 'have been present. In June, 1925, probably the post-larvre of C. maculatus were even more scarce, e.g. among the 248 specimens taken at 7.27 p.m. on June 17th from 38.6 metres none were seen.
On July 15th-16th, 1924, at the period of full moon, the post-larvffi of Oallionymus sp. showed no signs of making any upward movement during the night. An examination of Table 11 and also during the night and early hours of the morning than in the daytime. In the afternoon and at dusk on July 15th and in full daylight on the morning of July 16th there was a sudden increase in the numbers of these post-larvffi below 15 metres, and above this level very few were taken; at midnight and dawn, however, they were relatively scarce even down to a depth of 20 metres.
In the two daylight series (1 and 5) and the dusk series (2) all the postlarvffi were between 3,5 and 7,5 mm. in length. At midnight, however, at 20.7 metres, three specimens, 8 mm. long and two of 8.5 and 9.[) respectively, were caught; while in the same series at 32.2 metres there were four 8 mm. long and two bottom-stages of 12.5 and 14 mm. At dawn at 30 metres two 9,5 mm. and one 10 mm. long were caught; these Table 12 and Fig. 7 ). In the daylight hardly a single specimen was METRES. -18th-19th, 1925 , showing the increase in numbers at all depths on the two nights. The white spots and black circles indicate the" average depths" at which hauls were taken.
METRES
Again, as we noticed to be the case with the pilchard post-larvffi, we find a curious increase in the total number of young Callionymus caught at night in show that this is not due to a vertical movement of fish of the small bottom-living stages I append the following taken in any of the hauls above 15 metres, but at night post-larvffi were caught at the surface itself, although they were apparently still far more numerous in the deeper layers. The possible explanations for this increase in numbers will be the same as those already stated under the description of the vertical distribution of Sardina pilchardus post-larvffi (p. 401). Perhaps, judging from the actual figures which show such a large increase in the deeper layers at night, it is most probable that in mid-June, a time at which the light is at its strongest and its penetration into the water probably deepest, the Callionymus larvffi were, in the daytime, congregated either in the water layer a few metres above the bottom or actually resting on the bottom itself. The figures for daytime catches shown in Tables 6 and 8 , pp. 155 and 157, of a previous paper (7) would indicate that on June 4th and July 1st these post-larvffi occurred higher in the water. Tables 3  and 4 , pp. 152 and 153, of the same paper show, however, that in midJune, 1924, on the 17th and 25th days of the month, in the daytime they were also well above the bottom; on both these dates the weather was dull. In June, 1925, the amount of sunshine recorded in the Southwest of England was exceptional, and may well have been the cause of the fish seeking the deepest layers, if such should turn out to be a correct interpretation of the figures shown by my collections. 10. 6 6,7 9.7 4.4 7'9 " " " "
Atkins, in a paper on Phosphate Content in this volume of this Journal (1), gives on p. 457 a graph that illustrates this exceptional amount of sunshine in June, 1925. 411 It is curious that in the 3rd Series (Dark) the largest catch was made by the bottom haul, as with Callionymus (p. 407), indicating a possible descent of some individuals (see Fig. 5 ); no conclusion, however, can be drawn from a single observation, unevenness in horizontal distribution 2.lways having to be borne in mind.
METRES.
3'25 -4,45 P.M. 
